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ABSTRACT 
This study investigates the use of social media platforms (SMPs) for acquiring supply chain 
intelligence (SCI) to improve supply chain performance. Given the growth of social media use, 
there is an urgency for increased understanding of the effectiveness of emerging SMPs. In today's 
competitive global environment, supply chain managers need to have a precise understanding 
about the SMPs that have become one of the premier sources of gaining SCI and in turn foster 
supply chain performance. Organizations need a methodology for selecting SMPs to remain 
proactive ahead of their competitors.   The evolution of SMPs has caused a paradigm shift in how 
organizations obtain SCI to increase their revenues, profitability and reputation.   The aim of this 
study is to apply a multi-criteria analysis using the analytic hierarchy process (AHP) to select 
SMPs. Stage 1 represents the primary goal, the decision maker wishes to gain in executing SMPs; 
Stage 2 consists of decision criteria; Stage 3 is composed of sub-criteria; and finally Stage 4 
represents the SMP alternatives reported in the organizational hierarchy structure.  The objective 
of this model is to rank the SMPs. The model includes key supply chain performance factors in 
the organization. The hierarchical models are used to breakdown the complex notion of supply 
chain performance into its constituent parts. The second phase of the hierarchical model consists 
of the performance indicators of which supply chain performance is composed. Hence, the 
modeled value is the supply chain performance in the organization.   Our results indicate that the 
top three supply chain performance indicators are quality, assurance of supply and delivery. 
Meanwhile the top three types of supply chain intelligence are logistics intelligence, 
product/process intelligence and supply chain visibility intelligence. The top three SMP 
alternatives are, LinkedIn, Facebook and Twitter. 
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CHAPTER 1. INTRODUCTION 
 
The purpose of this study is to investigate the impact of SMPs and how organizations use 
them as a means of acquiring SCI in the context of business strategy. The main objective of this 
study is to build a framework that will provide a systematic approach for using SMPs as a source 
of SCI. This study aims to fill the research gap regarding the impact of SMPs on supply chain 
intelligence used to improve performance from an organizational context. This study identifies 
relevant gaps where the literature does not adequately address the study questions. Furthermore, 
this study argues that certain characteristics of performance and strategy enable organizations to 
increase the likelihood of adapting SMPs to add extra value.  
This study addresses the question of how organizations can leverage SMPs to achieve 
competitive advantage. This study’s contribution is significant because of the lack of research on 
how intelligence gained from SMPs can impact organizational performance. This study aims to 
link the SCI from SMPs to supply chain performance. Selecting performance measures is a 
complex procedure due to the variety of frameworks obtainable in previous literature. At the same 
time, selecting the appropriate performance metrics and measures is crucial to success and 
competitiveness. Hence, it is necessary to consider the usefulness of SCI from SMPs for a variety 
of supply chain performance measures. Therefore, we use a multi-attribute decision-making 
(MADM) technique, referred to as AHP. 
SMPs have become a valuable tool for acquiring SCI. According to Lieb (2009) social 
media is digital, content-based communication based on the interactions enabled by a plethora of 
web technologies.  As Macafee and De Simone (2012) contends that social media can also be used 
for information-sharing, relationship-building, and improving communication, coordination, and 
performance, SMPs provide organizations an opportunity to monitor and analyze consumer 
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conversations and derive insights from that information to improve their performance. From this 
stand point, SMPs can be useful for supply chain organizations, by serving as an important channel 
by which past customers can share their experiences with potential customers (Ang, 2011).  
According to Dey et al. (2011), competitive intelligence can be defined as summarizing, 
collecting, and examining intelligence about products, shoppers, competitors and any features of 
the environment necessary to assist senior management officials in making prudent decisions for 
firms.  SMPs permit for a wide variety of pursuits including worldwide information access, 
discussion, groups and file transfer facilities, all of which impact business strategies (Kietzmann 
et al., 2011; Fill, 2009; Chaffrey et al., 2009; DiStaso et al., 2012; Vuori et al., 2011). The 
popularity of SMPs such as Twitter, Facebook, LinkedIn, Instagram and others is growing rapidly 
and cannot be ignored as a means of fostering and preserving connections. A small number of 
organizations are already leveraging the above mentioned sites to improve SCI endeavors. 
Decision makers have to earnestly alter their strategic moves and counter moves to address 
this emergence of a social media landscape. Doing so will facilitate gathering large volumes of 
information in order to be well informed of global competitive events. Though acquiring 
intelligence is not easy, there are organizations using SMPs to gather intelligence so as to be 
proactive in advancing their business goals.  These types of intelligence from SMPs have allowed 
organizations to assess the competitive environment by tracking its advancement. Even though 
there are an increasing number of organizations developing an SMP presence, only a small number 
of academic studies have focused on SMPs as a marketing intelligence tool.  Therefore, this study 
aims to analyze SMPs in a business context, illustrating how SMPs can assist firms to understand 
the global evolution of market trends, as well as to monitor competitors' strategies in order to 
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provide a theoretical framework for SMPs in the context of SCI and to discuss their benefits and 
limitations. 
As mentioned previously, it is necessary to consider the usefulness of SCI from SMPs for 
a variety of supply chain performance measures. Therefore, we use AHP as it is a MADM 
technique. AHP was developed by Saaty (1980) for decision-making when the desired goal has 
multiple and conflicting criteria. AHP provides a decision framework for pairwise comparison 
which will allow identification of the importance of different performance measures, the 
importance of different types of SCIs to those performance measures, and the importance of 
different SMPs to the different types of SCIs. In the next section, we review relevant literature on 
competitive intelligence (CI), SCI, and SMPs. In Section 3, we present the study methodology and 
data analysis. In Section 4, we provide the results.  Finally, Section 5 provides the conclusions and 
future research. 
Problem Statement 
SMPs have been the speediest, fastest growing, and most constantly changing aspect of 
media. SMPs are becoming indispensable for doing business in the current age.  Despite the 
challenges associated with adopting new ways of doing business, organizations without a 
systematic approach to using SMPs are at a significant disadvantage to competitors that leverage 
the technology. For, as indicated by Mangold and Faulds (2009), consumers are increasingly 
turning to social media when making buying decisions and communicating their purchase 
experiences.  Despite all this, many organizations continue to ignore the opportunities and threats 
SMPs represent. One potential cause of this is a lack of understanding regarding what SMPs are 
and the forms they can take (Kaplan and Haenlein, 2010). Another possible explanation is the 
general trend among executives and managers to disregard the opportunities and threats presented 
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by creative consumers, even while recognizing their importance (Berthon, Pitt, McCarthy & Kates, 
2007).  This current state of the use of SMPs has resulted in a study gap in terms of a lack of an 
understanding of how organizations can utilize SMP to advance organizational performance, and, 
in particular, Supply chain performance. In particular, research has shown that using the same 
SMPs does not necessarily provide the same outcome for competitors. Rather, organizations with 
clear strategic planning and effective execution have a competitive advantage (Cogburn and 
Espinoza- Vasquez, 2011; Kreiss, 2012a).  Hence, it is crucial for organizations to devise a plan 
for incorporating SMPs into daily operations (Chikandiwa, Contogiannis & Jembere, 2013). 
Purpose  
The purpose of the study is to understand the value of SMPs in obtaining SCI to improve 
Supply chain performance.  The study analyzes the perceptions of supply chain professionals in 
regard to how SMPs can be used to impact Supply chain performance through SCI. 
Research Objective 
The primary objective of this study is to use AHP to investigate the extent to which SMPs 
are utilized to obtain SCI.   The study centers on key questions facing organizations with regard to 
using SMPs to improve Supply chain performance. 
This study was guided by the following set of questions that have been formulated from 
the primary objective: 
1. How are SMPs important to SCI? 
2. How is SCI important to Supply chain performance? 
Based on the basis of the study questions, the following analysis will be done: 
1. For what types of SCI do supply chain professionals use SMPs? 
2. For what aspects of Supply chain performance do supply chain professionals rely on 
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SCI? 
3. Which aspects of Supply chain performance are most important? 
Summary 
The study investigates key questions confronting organizations regarding the use of SMPs 
to gather SCI to improve Supply chain performance. This study provides a brief background of 
SMPs, looking at the trend toward increased utilization of SMPs, evaluating how supply chain 
performance has evolved by leveraging these emerging technologies, to promote organizational 
performance objectives. The study presented explores how SMPs can be used for Supply chain 
performance; and analyzes the effect of their use on SCI.  
6 
 
CHAPTER 2.  LITERATURE REVIEW 
Our research is related to research on competitive intelligence and, more specifically, its 
use for SCI and dependence on SMPs. Some studies describe SCI as being focused on a technical 
analysis of internal data, e. g. the combination of data from warehousing systems (Stefanovic and 
Stefanovic, 2009). This gathering and combining of data across internal systems for analysis can 
lead to improved business decisions. However, information available internally to an organization 
is not the only source of SCI. Other studies emphasize utilizing CI as a source of SCI to improve 
the operations of a global supply chain since competition today is among supply chains 
(Gunasekaran et al., 2004; Cox, 1999).  This perspective on SCI focuses on improving efficiency 
and agility to improve competitiveness in the marketplace. Wilkins (2007) describes SCI as the art 
of acquiring, presenting, analyzing, and refining knowledge about the competition’s supply chains 
and then reaching actionable conclusions about potential improvements in the organization. As we 
seek to relate SMPs to SCI and SCI to performance, this more holistic view of SCI is more 
appropriate for our study. Therefore, we use the following definition of SCI from Jaharuddin et al. 
(2014) which incorporates various notions of CI (Calof and Skinner, 1999; Wright and Calof, 
2006; Tej Adidam et al., 2012) and SCM (Chopra and Meindl, 2001): “a set of systematic 
intelligence processes concerning opportunities or developments that have the potential to affect 
individual firms and their supply chain networks as a whole towards improving long-term 
performance” (Jaharuddin et al., 2014, P. 180). 
Based on this notion of SCI, SMPs should have a critical role in developing SCI. Similar 
to Kaplan and Haenlein (2010), our research defines social media as a group of internet-based 
applications that create the possibility for user-generated content to be published and shared. SMPs 
allow organizations to access market information which they use to improve customer satisfaction 
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and market performance. Therefore, SMPs constitute a vital tool for organizations to gather 
information on consumers as well as their rivals’ products (Rappaport, 2011). Furthermore, 
Kietzmann, et al. (2011) indicate that social media has revolutionized interactions and 
communications among individuals, communities and companies. Similarly, Vuori and Väisänen 
(2009) indicate that SMPs can also promote human interaction, publishing, and generally facilitate 
the sharing of information through easily accessible web-linked platforms. Finally, acknowledging 
the importance of social media, Gundecha and Liu (2012) state “Mining social media has its 
potential to extract actionable patterns that can be beneﬁcial for business, users, and consumers”. 
 For several years now, SMPs have become an increasingly important means by which 
consumers exchange points of view, affection, and thoughts.  For a company, the use of social 
media can be either exploitative in the sense of making incremental improvements in existing 
processes by drawing on existing knowledge, or explorative, in the sense of creating new business 
models and drawing on new sources of knowledge (Subramani, 2004; Gupta et al., 2007). Haji et 
al. (2015) contend that in online communities, consumers exchange information that constitutes 
an indispensable information source for organizations.  In other words, organizations can hear 
consumers’ views and opinions as they unfold. According to He et al. (2013); and Moe and 
Schweidel (2014), social media intelligence has evolved in the last several years with the goal of 
attaining actionable information from SMPs, generating viable solutions for advanced applications 
(Zeng et al., 2010). In particular, social media intelligence connects social media data to strategic 
management decisions and business performance.  Based on a statement made by Levy et al. 
(2013), social media data can reflect direct and immediate market reactions and, since social media 
data are mostly generated by individuals rather than marketers or companies, consumers often 
consider social media content to be inherently trustworthy.  
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Culnan et al. (2010) points out that organizational performance or productivity is not 
derived from an SMP itself, but from how it is used. Similarly, Bughin and Chui (2010) raise the 
issue of identifying the potential leverage points of competitive advantage related to using SMPs 
in various functions /or parts of the organizations. The goal of our study is to enhance 
understanding of the uses of SMPs within the supply chain. Social media has seen much use in 
supply chains. For example, Singh et al. (2017) show how Twitter data can be used to identify 
supply chain management issues in food industries. The method is based on text analysis using a 
support vector machine and hierarchical clustering with multiscale bootstrap resampling. 
Ultimately, a cluster of words is identified that can be used by decision makers to identify quality 
issues in the supply chain. Also in the food industry, Meixner et al. (2013) study the use of social 
media for customer relationship in the Austrian food and beverage supply chain. They conclude 
that social media has potential for customer relationship management, but that more knowledge 
on how to use it is needed. Another example is Choi (2016) who shows the importance of good 
social media comments to the value of a quick response program in the fashion industry. Lin et al. 
(2017) also study how to incorporate social media data into supply chain management by 
considering its use in green supplier selection. They do this by extending the concept of a fuzzy 
weighted average to include social media data and demonstrate its effectiveness for green supplier 
selection in the light-emitting diode industry. Social media has also been suggested for recruitment 
of global supply chain managers. Fisher et al. (2014) investigate how social media is being used 
to recruit global supply chain managers. They find that the supply chain industry is currently 
lagging other industries in the adoption of social media techniques for recruitment. Finally 
O’Leary (2011) provides a survey on the use of social media in the supply chain. Though much 
work has been done on social media and supply chains, none has explored the choice of SMP for 
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gaining SCI to improve supply chain intelligence. Therefore, we are the first to study the linkages 
between SMPs, SCI, and supply chain performance. 
To that end we make use of a MADM technique, specifically AHP. AHP was developed 
by Saaty (1980) for decision-making when the desired goal has multiple and conflicting criteria. 
AHP provides a decision framework for pairwise comparison which will allow identification of 
the importance of different performance measures, the importance of different types of SCIs to 
those performance measures, and the importance of different SMPs to the different types of SCIs. 
Gavade (2014) provides a review of various multi-criteria decision-making problems and methods, 
including AHP. Strengths and weaknesses of AHP are identified by Gavade (2014). The strengths 
are its ability to support group decision-making, intuitiveness in ranking alternatives, flexibility in 
capturing multiple criteria, and the ability to check inconsistencies in responses. The weaknesses 
are the large number of comparisons that each participant must make and the artificial precision 
of its nine-point scale. Assumptions of AHP are identified by Bentes et al. (2012). Specifically, 
Bentes et al. (2012) indicate that AHP assumes a formative perspective of measurement and that 
a decision-maker’s preferred alternative is more easily revealed by comparing one pair of 
alternatives at a time. 
There is significant precedent for using AHP for supply chain research. For example, 
focusing on identifying supply chain risk elements, Gaudenzi and Borghesi (2006) developed an 
AHP model to assess supply chain risks. They assessed risk factors with a view to enhance 
customer value through a two phase method of prioritizing supply chain objectives and selecting 
risk indicators. Their findings state that, appreciation of the most critical supply chain risks comes 
from meticulous assessment of the impacts and a deliberation of the cause-effect connections. 
They found in their case study the two most divergent evaluations were from the logistics manager 
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and the sales manager. Wu et al. (2006) used a hierarchical risk factor classiﬁcation with AHP to 
rank inbound supply risk factors. They developed a prototype information system and validated 
its usefulness through a case study. Thomas J. Kull and Srinivas (2008), combined AHP and goal 
programming to select suppliers while accounting for supply risk and product life-cycle issues. 
Their method was tested with a case study for which the AHP and goal programming components 
both provided results consistent with managers’ knowledge. In particular, the AHP process was 
helpful in identifying priorities and revealing previously unknown issues. Wang et al. (2012) 
formulated a two-stage Fuzzy AHP model to evaluate the risk of implementing green initiatives in 
the fashion supply chain.  The purpose of the model was to analyze the associated risk of different 
alternatives, subject to both deterministic and non-deterministic factors. They tested their model 
with three green initiatives (i.e. implementing new green materials, reducing greenhouse gas 
emissions in distribution, and reducing packaging) for three different types of fashion retailers (i.e. 
high street fashion targeting young consumers, supermarket chain, and luxury fashion). Their 
analysis demonstrated that their model can prioritize the risk across the different retailer scenarios.  
For example, reducing the packaging carried a high risk for the luxury fashion retailer 
which used packaging to help with salability and marketability but was a low risk for the 
supermarket chain. Dong and Cooper (2016), developed an orders-of-magnitude AHP based ex-
ante supply chain risk evaluation model, to allow comparison of both tangible and intangible 
factors that impact supply chain risks. Their effectiveness of the model was tested on a 
telecommunications equipment and services company in China. The results of the analysis showed 
that the model was able to effectively partition risks into critical, high, intermediate, and low 
categories. Luthra, et al. (2016) developed AHP with the aim of identifying and assessing barriers 
related to the adoption of sustainable consumption and production initiatives in the supply chain. 
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The identified barriers were evaluated to determine their relative importance using AHP. The 
usefulness of the proposed method is shown by evaluating the case of a plastic manufacturer in 
India. Their ﬁndings indicates that barriers associated with government help and policies were the 
most important in effecting adoption of sustainable consumption and production initiatives in the 
supply chain. We contribute to the stream of research which leverages AHP’s ability to deal with 
multi-attribute decision problems in supply chain management by being the first to use AHP to 
prioritize the role of various SMPs in building various forms of SI to improve supply chain 
performance. 
Summary 
This chapter deliberates pertinent literature on the SMP episode as a basis for analysis of 
the study data; the ongoing paradigm shift, where SMPs have significantly altered the global 
competitive landscape. This chapter also covers how SMP technology is being leveraged to 
facilitate the advancement of organizational performance and the advantages and disadvantages of 
this trend. Finally, this chapter discusses the techniques adopted for the study and the limitations 
identified in completing the study. 
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CHAPTER 3.  AHP METHODOLOGY 
The analytic hierarchy process is used as the method for this study. AHP is a superior 
methodology for decomposing, grouping and examining complicated issues as it is widely applied 
and easy to use (Luthra et al., 2016)). Therefore, we implement AHP to assess criteria related to 
the supply chain performance strategies in supply chains. The framework of this study is illustrated 
in Figure 1. The key decision criteria and sub-criteria for how SCI impacts supply chain 
performance are given in Tables 1 and 2. 
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    Based on each attribute’s priority and 
its corresponding criterion 
 
Development of overall Priority Ranking 
All Judgements are 
consistent? 
All Levels are 
compared? 
Consistent? 
Graphical Development of the AHP Hierarchy 
Construct Pairwise 
Comparison Matrix 
Synthesization 
Undergo Consistency Test 
No 
No 
         Over Goal: Criteria and Sub-Criteria 
in Different levels of the Hierarchy 
 
Compared two criteria at each time to 
determine which one is more important 
To calculate priority of each criterion 
To verify whether judgement of 
decision maker is consistent 
Consistency of all judgements in each 
level must be examined 
 
Yes 
Yes 
All criteria and attributes in each 
Criteria must be compared 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Framework of the study 
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Table 1. Decision criteria for supply chain performance 
Key Decision Criteria Terms Explanation 
Delivery The correct product, to the correct place, and to the 
correct customer and manufacturer at the correct time, in 
perfect condition and packaging, in the correct quantity 
with the correct documentation. 
Quality Quality is customer satisfaction or fitness for use. 
Assurance of supply Intelligence on the competition between downstream 
firms that are competing for inputs in limited supply. 
Flexibility Flexibility is the organizational ability to meet an 
increasing variety of customer expectations without 
excessive cost, time, disruption or loss. 
Cost The cost associated with operating the supply chain. 
 
Source: (Sarode et al., 2008). 
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Table 2. Sub-criteria for supply chain performance 
Sub-criteria Terms Explanation 
Demand Intelligence Intelligence about activities that the end customer values and 
is willing to pay for. 
Product/Process 
Intelligence 
Intelligence that addresses manufacturing. 
Supplier Intelligence Intelligence that seeks to understand the relationships between 
the firm and its major suppliers. 
Logistics Intelligence Intelligence that takes the changing “landscape” in demand 
intelligence and determines the optimal response, maximizing 
customer value and how it affects manufacturing production 
capacity and schedules, the logistics network, and inventory 
policy. 
Political/Economic 
Intelligence 
Intelligence that relates to political, technological, and 
economic changes on a global scale, disrupting markets which 
used to be considered stable. 
Supply Chain Visibility 
Intelligence 
Intelligence that provides access to high quality information 
that describes various factors of demand and supply. 
 
Source: (Haydock, 2003) and (Williams et al. 2013) and (Klaus, 2011) 
 
 
Figure 2. Social Media Platforms 
Source from Kaplan and Haenlein (2010) 
 
Types of 
Social 
Media
Facebook
Twitter
MySpace
Google
Yahoo
InstagramYoutube
Skype
Flicker
Linkedin
Wiki
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Table 3. Popular Social Media Platforms 
Type Platform Types Definition 
Social Networking Facebook, 
LinkedIn 
Content sharing, mainly personal and business 
information. 
 
Microblogging Twitter Blogging (online diaries), mainly text based that 
uses hashtags (less than 140 characters). 
 
Media YouTube/ 
Instagram 
Content sharing, mainly videos and photographs. 
Source: Adopted from (Kaplan & Haenlein, 2010) 
Social Media Platforms 
Figure 1 depicts a variety of SMPs, the most popular of which are: Facebook, Twitter, 
LinkedIn, Instagram, and YouTube. Our study will focus on these five most popular SMPs as they 
have outpaced the use of other SMPs. For example, Griffiths and Wall (2011) explain how despite 
being one of the earliest SMPs Myspace, and similar sites such as Classmates and Six Degrees, 
have been outpaced at a rapid speed by Facebook. Table 3 provides a classification of the five 
SMPs into three types: social networking, microblogging, and media. We next provide a brief 
description of each SMP. 
A Brief Description of Popular Social Media Platforms 
1. Facebook: A web site for social networking that allows users to make a personalized 
webpage. Typically the page contains information on political party affiliation, sport 
teams, employment, and/or religious beliefs important to the user (Webb et al., 2012). 
2. Twitter. A microblogging SMP used to communicate information or brief messages in 
a societal news stream through tweets that are up to 140 characters.  
3. LinkedIn.  A website that allows professionals to provide a personal profile. Users can 
share messages related to professional goals and needs These messages can be targeted 
to specific audiences. In addition, news articles and discussions on LinkedIn may be 
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"featured?" (Makrez, 2011).  In addition to serving as a professional hub for delivering 
messages, LinkedIn has seen use by educational organizations as a means to contact 
graduates and keep them in touch with the educational organization (Makrez, 2011). 
4. YouTube.  A website centered around online video that allows users to upload and 
share video clips with few impediments. As has been elaborated by both Dixon (2012) 
and Wheeler (2013), YouTube is the world's "most popular video-sharing site” and "the 
second most utilized search engine on the planet". 
5. Instagram. Allows individuals to readily share images directly from their mobile 
phones with an online community. 
We next detail the basic steps of AHP analysis. 
AHP Steps  
1. Formulation of the aim of the study. In our case the aim of the study is to identify which 
SMPs impact supply chain performance through SCI.  
2. Develop the pairwise comparisons. As a MADM, AHP includes comparing the 
importance of the various attributes for decision making. In our study the pairwise 
comparisons are conducted by means of data collection from supply chain professionals 
based on expert judgment.  The pairwise comparisons among the factors are rated 
through a nine-point scale as shown in Table 4.  
3. Computation of the Eigenvalues and Eigenvectors (referred to by Saaty (1980) as 
geometric means and relative importance weights. The pairwise comparisons from Step 
2 are represented as matrices which are used to calculate the Eigenvalues and 
Eigenvectors that are further analyzed to compute the relative importance weights of 
the key decision factors. 
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4. Evaluation of the consistency ratio: The consistency ratio (CR) is computed to assure 
the consistency of pairwise comparisons. The mathematical expression used for ﬁnding 
the CR is provided as CR = CI/RI. Here CI is the consistency index (λmax - n)/ (n - 1) 
(λmax is the maximum average value) and RI is the random consistency index (RI) 
which is determined by the value of n. According to Luthra et al., (2016), a CR  ≤ 0.10  
indicates acceptable consistency. 
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Table 4. Scale in pairwise comparison 
Importance Intensity      Preference Judgement 
1 Equally Important 
Moderately Important 
Strongly Important 
Extremely Important 
Extremely more Important 
Intermediate values between adjacent values 
3 
5 
7 
9 
2, 4, 6, 8 
Source: Saaty (1980)  
 
AHP Application 
The aim of this stage is to identify the linkages between supply chain performance, SCI, 
and SMPs. Figure 3 provides a graphical representation of these linkages with the primary goal 
(Level i), key decision criteria (supply chain performance measures, Level ii), sub-criteria (types 
of SCI, Level iii) and alternatives (SMPs, Level iv). 
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Figure 3. AHP Based hierarchical model to evaluate supply chain performance strategic factors 
criteria 
Summary 
This chapter discussed the AHP methodology and its application to our study. 
 
  
Level II 
Criteria 
Level IV 
Decision 
Alternatives 
Supply Chain Performance 
Cost Flexibility Assurance 
of Supply 
 
Quality 
 
Delivery 
Instagram LinkedIn Twitter YouTube Facebook 
Level I 
Overall 
Objective 
Political & 
Economic 
Intelligence 
 
Logistics 
Intelligence 
Supplier 
Intelligence 
Product/Pro
cess 
Intelligence 
Demand 
Intelligence 
Supply Chain 
Visibility 
Level III 
Sub-
Criteria 
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CHAPTER 4. DATA ANALYSIS AND RESULTS 
The survey used for our study can be found in Appendix A and the corresponding cover 
letter can be found in Appendix B. Sample calculations can be found in Appendix C and the SAS 
code used for the study can be found in Appendix D. The survey was conducted through Qualtrics 
and was originally sent out to 51 supply chain professionals with the majority of their contact 
information being obtained through the online database Data.com Connect. Of the 51 supply chain 
professionals contacted, six responded to the survey. The ratings obtained from supply chain 
professionals input were input into Excel and then read into SAS where calculations for obtaining 
priorities were performed using the AHP methodology.   
The letter to participants (Appendix A) confirms that personal information such as names 
and employers will not be disclosed. This study was designed under provisions mandated by North 
Dakota State University’s (NDSU) Institutional Review Board Manual. An application was 
submitted to NDSU’s Institutional Review Board requesting (a) that this study be classified as 
exempt research, and (b) a waiver of the informed consent process be given. Federal regulations 
allow for waiver of consent requirements if the research involves no more than minimal risk and 
the waiver will not adversely impact the rights and welfare of the subjects. The application for 
exempt research was made based on the study not presenting more than a minimal risk to its 
subjects. Prior to the study start, the study design was approved by NDSU’s Institutional Review 
Board.  
Demographic Summary 
Initially six supply chain professionals participated in this study, however, after calculating 
the CR values, one was found to have a CR of 0.40 > 0.10. As discussed in Chapter 3, such a large 
CR indicates inconsistent responses and the participant was omitted from further analysis. The 
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demographic information on familiarity with the concepts used in the study (Questions 13-15) for 
the five remaining participants is detailed in Tables 5-7. From the tables it can be seen that with 
the exception of assurance of supply the majority of respondents are very familiar with the supply 
chain performance measures. Also, all respondents are at least somewhat familiar with all supply 
chain performance measures. Similarly, it can be seen that most respondents are at least somewhat 
familiar with the types of SCI, with the exception being one who is only slightly familiar with 
product/process intelligence and one who is only slightly familiar with political/economic 
intelligence. Finally, most are familiar with the SMPs with one being only slightly familiar with 
Twitter and two being only slightly familiar with Instagram. 
The remaining demographic details of the respondents were collected in Questions 16-19. 
From the overall responses, the five supply chain professionals that responded to the survey listed 
their industries as “Service”, “Higher Education/Maritime Industry”, “Logistics/Transportation”, 
“Supply Chain and Transportation”, and “Logistics”. As far as supply chain professionals’ current 
position titles are concerned, one indicated “CEO”, one indicated “Professor”, one indicated 
“General Manager”, and two indicated “Sales Executive”. Years of managerial work experience 
ranged from five to thirty. Four of the participants indicated “Caucasian” for ethnicity and one 
indicated “non-Caucasian” for ethnicity. Four indicated “male” for sex and one indicated “female” 
for sex. 
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Table 5. Participant’s familiarity with supply chain performances 
Number of 
Participants 
Familiarity 
Delivery 1 2 3 4 5 
1   x   
1    x  
3     x 
Quality 1 2 3 4 5 
2   x   
3     x 
Assurance 
of supply 1 2 3 4 5 
4   x   
1     x 
Flexibility 1 2 3 4 5 
1   x   
3    x x 
1     x 
Cost 1 2 3 4 5 
2   x   
3     x 
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Table 6. Participant’s familiarity with SCI performance measures 
Number of 
Participants 
Familiarity 
 
Demand 1 2 3 4 5 
2   x   
3     x 
Product/Process 1 2 3 4 5 
1  x    
2   x   
2     x 
Supplier 1 2 3 4 5 
2   x   
1    x  
2     x 
Logistics 1 2 3 4 5 
2   x   
1    x  
2     x 
Political/Economic 1 2 3 4 5 
1  x    
2   x   
1    x  
1     x 
Supply Chain 
Visibility 
1 2 3 4 5 
1   x   
3    x  
1     x 
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Table 7. Participant’s familiarity with each of the SMPs 
Number of 
Participants 
Familiarity 
 
Facebook 1 2 3 4 5 
1   x   
1    x  
3     x 
YouTube 1 2 3 4 5 
1    x  
4     x 
Twitter 1 2 3 4 5 
1  x    
1   x   
2    x  
1     x 
LinkedIn 1 2 3 4 5 
2    x  
3     x 
Instagram 1 2 3 4 5 
2  x    
3   x   
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Data Analysis 
Using Saaty’s 9-point scale, the participants provided relative rates for all pairwise 
comparisons shown in Appendix A. The normalized pairwise comparison matrix for the measures 
of supply chain performance appears in Table 8. The pairwise comparisons for types of SCI for 
each measure of supply chain performance are shown in Tables 9 -13. Note that the CR values 
provided in Tables 8-13 indicate that all results are acceptable (i.e. the CR<0.10). The pairwise 
comparisons for types of SCI with SMPs for each measure of supply chain performance are shown 
in Tables 14-18.  The overall priorities for supply chain performance measures, types of SCI, and 
SMPs are given in Tables 19-21. 
Table 8. Normalized Pairwise Comparison Matrix of the main criteria with respect to the Goal 
Criteria→↓ Delivery Quality 
Assurance of 
supply Flexibility Cost 
 
Weight Rank 
 
Delivery 1      5/8  5/6 1     8/5 0.190 3  
Quality 8/5 1     7/5 7/5 7/5 0.256 1  
Assurance of supply 6/5  5/6 1     7/5 6/5 0.230 2  
Flexibility 1      5/7  5/7 1     1     0.171 4  
Cost  5/8  5/7  5/8 1     1     0.125 5  
Maximum Eigenvalue = 5.033 CI= 0.007 
Table 8 provides the relative importance of the supply chain performance measures. Larger 
values indicate greater importance of the supply chain performance measure on the vertical axis 
relative to the supply chain performance measure on the horizontal axis. Thus, Table 8 indicates 
that quality is the most important measure of supply chain performance followed by assurance of 
supply, delivery, flexibility and cost, in that order. 
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Table 9. Pairwise comparison matrix for the sub-criteria with respect to Delivery 
 
DI PPI SI LI PEI SCVI Priority Rank 
DI 1.000 1.000 1.200 0.714 1.000 0.625 0.147 4 
PPI 1.000 1.000 1.400 0.714 1.400 1.000 0.172 3 
SI 0.833 0.714 1.000 0.556 1.600 1.000 0.149 5 
LI 1.400 1.400 1.800 1.000 1.400 1.000 0.213 1 
PEI 1.000 0.714 0.625 0.714 1.000 0.556 0.123 6 
SCVI 1.600 1.000 1.000 1.000 1.800 1.000 0.196 2 
Maximum Eigenvalue =6.079   CI= 0.013 
Table 10. Pairwise comparison matrix for the sub-criteria with respect to Quality 
 
DI PPI SI LI PEI SCVI Priority Rank 
DI 1.000 1.200 0.833 1.200 1.800 1.400 0.196 1 
PPI 0.833 1.000 1.200 1.200 1.400 1.400 0.189 2 
SI 1.200 0.833 1.000 1.200 1.800 1.400 0.196 1 
LI 0.833 0.833 0.833 1.000 1.600 1.200 0.165 3 
PEI 0.556 0.714 0.556 0.625 1.000 0.625 0.109 6 
SCVI 0.714 0.714 0.714 0.833 1.600 1.000 0.144 5 
Maximum Eigenvalue =6.033   CI= 0.005 
The three more important forms of SCI for quality were found to be demand intelligence 
and supplier intelligence both are tied, product produce intelligence and logistics intelligence.  
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Table 11. Pairwise comparison matrix for the sub-criteria with respect to Assurance of Supply 
 
DI PPI SI LI PEI SCVI Priority Rank 
DI 1.000 2.000 0.833 0.714 1.400 0.714 0.172 3 
PPI 0.500 1.000 0.625 1.200 1.600 1.400 0.163 5 
SI 1.200 1.600 1.000 1.200 1.400 1.400 0.206 1 
LI 1.400 0.833 0.833 1.000 1.800 0.625 0.167 4 
PEI 0.714 0.625 0.714 0.556 1.000 0.714 0.114 6 
SCVI 1.400 0.714 0.714 1.600 1.400 1.000 0.178 2 
Maximum Eigenvalue =6.212   CI= 0.034 
The three more important forms of SCI for assurance of supply were found to be supplier 
intelligence, supply chain visibility intelligence and demand intelligence.  
Table 12. Pairwise comparison matrix for the sub-criteria with respect to Flexibility 
 
DI PPI SI LI PEI SCVI Priority Rank 
DI 1.000 1.000 1.600 0.625 1.000 1.200 0.170 4 
PPI 1.000 1.000 1.800 0.833 1.600 0.833 0.182 3 
SI 0.625 0.556 1.000 0.625 1.400 0.625 0.125 6 
LI 1.600 1.200 1.600 1.000 1.400 0.833 0.202 1 
PEI 1.000 0.625 0.714 0.714 1.000 0.714 0.129 5 
SCVI 0.833 1.200 1.600 1.200 1.400 1.000 0.193 2 
Maximum Eigenvalue =6.097   CI= 0.016 
The three more important forms of SCI for flexibility were found to be logistics 
intelligence, supply chain visibility intelligence and product produce intelligence. 
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Table 13. Pairwise comparison matrix for the sub-criteria with respect to Cost 
 
DI PPI SI LI PEI SCVI Priority Rank 
DI 1.000 0.714 1.200 0.833 1.200 1.000 0.160 4 
PPI 1.400 1.000 0.833 1.000 1.400 1.400 0.190 2 
SI 0.833 1.200 1.000 0.714 1.400 0.833 0.162 3 
LI 1.200 1.000 1.400 1.000 1.600 1.400 0.204 1 
PEI 0.833 0.714 0.714 0.625 1.000 0.833 0.127 6 
SCVI 1.000 0.714 1.200 0.714 1.200 1.000 0.156 5 
Maximum Eigenvalue =6.049   CI= 0.008 
Table 9 evaluates the types of SCI relative to the importance for the delivery measure of 
supply chain performance. Similarly Tables 10-13 provide the comparisons for quality, assurance 
of supply, flexibility, and cost. The three most important forms of SCI for delivery were found to 
be logistics intelligence, supply chain visibility intelligence and product/process intelligence. The 
three most important forms of SCI for quality were found to be demand intelligence, supply 
intelligence and product/process intelligence. The three most important forms of SCI for assurance 
of supply were found to be supply intelligence, supply chain visibility intelligence and demand 
intelligence. The three most important forms of SCI for flexibility were found to be logistics 
intelligence, supply chain visibility intelligence and product/process intelligence. The three most 
important forms of SCI for cost were found to be logistics intelligence, product/process 
intelligence and supply intelligence.  
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Table 14. Global priorities of alternatives with respect to sub-criteria (under each criterion) for 
SMPs 
Criteria:  
Delivery 
Priorities 
Sub-criteria FB IG LI TW YT 
DI 0.006 0.004 0.008 0.005 0.004 
PPI 0.005 0.004 0.011 0.005 0.007 
SI 0.006 0.003 0.011 0.004 0.005 
LI 0.009 0.004 0.012 0.007 0.008 
PEI 0.006 0.003 0.005 0.007 0.003 
SCVI 0.007 0.006 0.013 0.006 0.005 
 
The pairwise comparisons for types of SCI with SMPs for the delivery measure of supply 
chain performance are shown in Table 14.  From the table it is clear to see that LinkedIn is the 
most important SMP for most types of SCI relevant to delivery performance, the exception being 
political/economic performance for which Twitter was most important. It can also be seen that 
Face Book is second in importance with the exception of product/process intelligence, for which 
YouTube was second in importance. All SMPs were of third importance (or tied for third 
importance) at least once for delivery performance.  
Table 15. Global priorities of alternatives with respect to sub-criteria (under each criterion) for 
SMPs 
 
Criteria: Quality Priorities 
Sub-criteria FB IG LI TW YT 
DI 0.011 0.007 0.015 0.009 0.008 
PPI 0.008 0.006 0.017 0.007 0.010 
SI 0.010 0.005 0.019 0.008 0.008 
LI 0.010 0.005 0.013 0.007 0.008 
PEI 0.007 0.003 0.006 0.008 0.004 
SCVI 0.007 0.006 0.013 0.006 0.005 
 
The pairwise comparisons for types of SCI with SMPs for the quality measure of supply 
chain performance are shown in Table 15.  From the table it is clear to see that LinkedIn is again 
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the most important SMP for most types of SCI relevant to quality performance, the exception being 
political/economic performance for which Twitter was most important. It can also be seen that 
Face Book is again second in importance with the exception of product/process intelligence, for 
which YouTube was second in importance. All SMPs were of third importance (or tied for third 
importance) at least once for quality performance.  
Table 16. Global priorities of alternatives with respect to sub-criteria (under each criterion) for 
LinkedIn, Facebook, Twitter, YouTube and Instagram 
 
Criteria: 
Assurance Priorities 
Sub-criteria  FB   IG   LI  TW     YT 
DI 0.008 0.006 0.012 0.007 0.006 
PPI 0.006 0.005 0.013 0.006 0.008 
SI 0.010 0.005 0.018 0.007 0.008 
LI 0.009 0.004 0.012 0.006 0.007 
PEI 0.006 0.003 0.006 0.007 0.004 
SCVI 0.008 0.007 0.014 0.006 0.006 
 
The pairwise comparisons for types of SCI with SMPs for the assurance of supply measure 
of supply chain performance are shown in Table 16.  From the table it is clear to see that LinkedIn 
is again the most important SMP for most types of SCI relevant to assurance of supply 
performance, the exception being political/economic performance for which Twitter was most 
important. It can also be seen that Face Book is again second in importance with the exception of 
product/process intelligence, for which YouTube was second in importance. All SMPs were of 
third importance (or tied for third importance) at least once for assurance of supply performance.  
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Table 17. Global priorities of alternatives with respect to sub-criteria (under each criterion) for 
Facebook, Instagram, LinkedIn, Twitter and YouTube 
 
 Criteria: 
Flexibility Priorities 
Sub-criteria FB IG LI TW YT 
DI 0.006 0.004 0.009 0.005 0.005 
PPI 0.005 0.004 0.011 0.005 0.007 
SI 0.004 0.002 0.008 0.003 0.004 
LI 0.008 0.004 0.010 0.006 0.007 
PEI 0.005 0.002 0.005 0.006 0.003 
SCVI 0.006 0.005 0.011 0.005 0.005 
 
The pairwise comparisons for types of SCI with SMPs for the flexibility measure of supply 
chain performance are shown in Table 17.  From the table it is clear to see that LinkedIn is again 
the most important SMP for most types of SCI relevant to flexibility performance, the exception 
being political/economic performance for which Twitter was most important. It can also be seen 
that Face Book is again second (or tied for second) in importance with the exception of 
product/process intelligence, for which YouTube was second in importance. All SMPs were of 
third importance (or tied for third importance) at least once for flexibility performance.  
Table 18. Global priorities of alternatives with respect to sub-criteria (under each criterion) for 
SMPs 
 
    Criteria: Cost Priorities 
Sub-criteria  FB   IG   LI  TW     YT 
DI 0.005 0.004 0.007 0.005 0.004 
PPI 0.005 0.004 0.010 0.004 0.006 
SI 0.005 0.002 0.009 0.004 0.004 
LI 0.007 0.003 0.009 0.005 0.006 
PEI 0.005 0.002 0.005 0.006 0.003 
SCVI 0.005 0.004 0.008 0.004 0.004 
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The pairwise comparisons for types of SCI with SMPs for the cost measure of supply chain 
performance are shown in Table 18.  From the table it is clear to see that LinkedIn is again the 
most important SMP for most types of SCI relevant to cost performance, the exception being 
political/economic performance for which Twitter was most important. It can also be seen that 
Face Book is again second (or tied for second) in importance with the exception of product/process 
intelligence, for which YouTube was second in importance. All SMPs were of third importance 
(or tied for third importance) at least once for cost performance.  
Table 19. Summary Pairwise Assessment Matrix SMPs under Main Criteria 
SMPs 
Priority 
Score 
 
Rank 
LinkedIn 0.322 1 
Facebook 0.206 2 
Twitter  0.176 3 
YouTube 0.171 4 
Instagram 0.153 5 
 
Table 20. Normalized Pairwise Comparison Matrix of the Main Criteria Level 3 
Type of SCI 
 
Weight 
 
Rank 
Logistics 0.186  1 
Product/Process 0.178 2 
SC Visibility 0.172 3 
Demand 0.171 4 
Supplier 0.169 5 
Political/Economic  0.119  6 
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Table 21. Normalized Pairwise Comparison Matrix of the Main Criteria Level 2 
Criteria→↓ 
 
Weight Rank 
 
Delivery 0.190 3  
Quality 0.256 1  
Assurance of Supply 0.230 2  
Flexibility 0.171 4  
Cost 0.125 5  
 
Table 22. AHP Consistency Results 
Criteria→↓ CR Result 
Delivery 0.013 < 0.10 
Quality 0.005 < 0.10 
Assurance of Supply 0.034 < 0.10 
Flexibility 0.016 < 0.10 
Cost 0.008 < 0.10 
 
Accounting for the relationships shown in Tables 8-18, Tables 19-21 show the overall 
importance for each SMP, each type of SCI, and each supply chain performance measure. Table 
22 confirms the overall consistency of responses across the participants for each supply chain 
performance measure. From Table 19 it can be seen that LinkedIn has higher importance compared 
to other SMPs. With respect to the overall priority scores, the three most important SMPs were 
found. LinkedIn (0.322) is the most preferred social media platform option, followed by Facebook 
(0.206), Twitter (0.176), YouTube (0.171), and Instagram (0.153), respectively. These results are 
depicted graphically in Figure 4. Figure 5 depicts the same results independently for each 
participant, showing that they are fairly consistent across participants.  
35 
 
 
Figure 4. Over all Scores Chart 
 
Figure 5. Over all Scores Chart 
Multiple observations can made regarding the rankings of the various SMPs. First, it is 
interesting to observe that the top three SMPS are all text-based, while the bottom two are visual-
based (e.g. video and image). This suggests that supply chain managers may be more dependent 
on text-based rather than visual-based SMS for SCI. Second, among the text-based SMPS 
LinkedIn has the highest ranking. The main reasons as to why LinkedIn was the most preferred 
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SMP alternative are as follows. As far as stories, events that are taking place from hour to hour, 
that are accepted in remaining current, LinkedIn appears to be distinct action of events /or venue, 
when comparing to Facebook or Twitter altogether (Chris Croll, 2013).  LinkedIn is nothing but 
about work, most of the connections are occupied to worry about unduly unimportant matters/or 
updates. 
Using LinkedIn to assist how to manage organizations, one needs to be mindful that there 
are dangers. Such as from not comprehending the "culture" and anticipation of the site's millions 
of users (Croll, 2013). Witzig et al. (2012) investigated how LinkedIn was found to be an effective 
SMP that served as a link between the Financial Planner’s Association (FPA) and its potential 
customers. Witzig et al. (2012) also provides a review of previous studies that examine LinkedIn 
in several dissimilar situations.  These studies range from investigating the tone of interpersonal 
communication (Zizi, 2009) to studying how LinkedIn has influenced human resources regarding 
employment and dismissal (Davison et al., 2011). LinkedIn can also provide an opportunity for 
communicating with part of an organization’s audience, particularly, those who prefer to take part 
in an organization’s online network pursuits. This is of particular importance for new, charitable, 
and nonprofit organizations (Daniasa et al., 2010). 
Third, we see that Facebook is ranked higher than Twitter. A clear advantage of Facebook 
over Twitter is that the information once posted is available for a significant amount of time. In 
contrast, Twitter feeds are constantly updating. Hence, it seems that the more stable and detailed 
data on Facebook is valued more highly for SCI. Fourth, when considering the ranking of the 
visual-based SMPs a similarly comparison can be drawn. The more stable and detailed content 
available on YouTube is again valued more highly then given then the rapidly changing content 
of Instagram. 
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Summary 
Chapter 4 discussed the findings of our study, presented the data, and provided analysis 
and interpretation of the data. 
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CHAPTER 5.  CONCLUSIONS AND MANAGERIAL IMPLICATIONS 
This chapter provides a synopsis of the conclusions from the study and describes proposed 
future research. As a result of the emergence of SMPs, organizations are experiencing a shift in how 
supply chain members communicate information. This raises the challenge of how SCI can be 
extracted from SMPs to improve supply chain performance. It seems likely that SMPs should be 
able to assist organizations to better comprehend customers’ needs, rivals’ strategic moves and 
factors impacting supply chain members. Given the rapidly changing business environment with 
which organizations are now confronted, organizations who use SMPs effectively to acquire and 
leverage SCI should have a clear competitive advantage. Despite this, to our knowledge, there is 
no systematic way for decision makers to select which SMPs to use and in what way to use them 
in order to establish this competitive advantage. Our work takes a first step in demonstrating how 
the appropriate SMPs and their use can be identified for an organization through the use of AHP. 
Our study used AHP to collect and analyze data on the relative importance of five supply 
chain performance measures, six types of SCI, and five SMPs. Based on AHP with five participants 
identified the most important SMP as LinkedIn, followed by Facebook and Twitter. Our study has 
established that AHP can be applied in the context of supply chain performance to help select 
SMPs and the types of SCI for which each can be used. 
Limitations 
The primary limitation of our study was the low response rate with only five participants’ 
data being used for the analysis. Though five is a commonly accepted number of participants for 
AHP, due to the small number of participants, the results have limited generalizability. However, 
the methodology developed has been used successful and can be applied at additional 
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organizations to assist in developing strategies for using SMPs to acquire SCI to improve supply 
chain performance.  
Summary and Future Research 
This study investigated the impact of SMPs on supply chain performance in an organization 
to select the SMPs policy options. Achieving this primary governing goal necessitated using an 
MADM, specifically AHP. This model involved modeling supply chain performance and linking 
it to SMPs through various types of SCI by using AHP. AHP was chosen as it permits decision 
makers to model a complex problem in a hierarchical structure describing the connections of the 
primary goal (supply chain performance), decision criteria (supply chain performance measures), 
sub-criteria (types of SCI), and policy alternatives (SMPs). The particular objectives were to 
identify the most important SMPs (Facebook, Twitter, YouTube, LinkedIn and Instagram) and 
how they contribute to SCI which itself contributes to supply chain performance. 
Results of the pairwise comparisons of the major decision criteria indicate that quality is 
the most important supply chain performance measure with a weight of 0.256 (26%). This finding 
suggests that quality is perceived as one of the most favorable factors serving to select the best 
SMPs for an organization. Assurance of supply and delivery are also major contributing factors 
for selection of SMPs with weights of 0.230 (23%) and 0.190 (19%), respectively. With respect to 
the major decision objectives, on the other hand, results of the priorities indicate that LinkedIn 
(0.322) is the most preferable SMP, followed by Facebook (0.206) and then Twitter (0.176).  
The contribution of this study to the literature has been to apply AHP to modeling supply 
chain performance in an organization and how SMPs contribute to supply chain performance 
through SCI. Above all, the survey results show a high level of recognition of the importance that 
SMPs plays in acquiring SCI for supply chain improvement. The AHP approach established the 
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pertinence of SMPs innate importance to supply chain performance. As a result, organizations may 
consider using AHP to assess the specific impact of SMPs on their supply chain performance 
through SCI and thus prioritize their use of SMPs. Also, based on our results there appears to be a 
preference for those SMPs which are professional, text-based, and stable in their content. This 
observation could be the foundation of a theory for describing how SMPs are used to gather 
intelligence. That theory could then be tested through an empirical study. 
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APPENDIX A. ORGANIZATION STUDY QUESTIONNAIRE 
Sample survey instructions: 
Please select the number that best represents the relative importance of the two criteria for supply 
chain performance. 
Instruction: If you select “4” on the “Delivery” side in the following question, that means 
“Delivery” is 4 times as important as “Quality.” 
 
1 Delivery 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Quality 
 
If you select the number “1” in the following question, that means “Delivery” is as important as 
“Quality” 
 
2 Delivery 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Quality 
 
If you select “7” on the “Quality” side in the following question that means “Quality” is 7 times 
as important as “Delivery.”  
 
3 Delivery 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Quality 
 
 
Question 1. Please select the number that indicates the relative importance of the 
two criteria with respect to supply chain performance.  
 
1 Delivery 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Quality 
2 Delivery 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Assurance of supply 
3 Delivery 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Flexibility 
4 Delivery 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 
5 Quality 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Assurance of supply 
6 Quality 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Flexibility 
7 Quality 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 
8 Assurance 
  
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Flexibility 
9 Assurance 
  
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 
1
 
Flexibility 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 
 
 
 
 
 
 
 
 
47 
 
Question 2. Please select the number that indicates the relative importance of the forms of 
intelligence to Delivery with respect to improving supply chain performance.  
1 Delivery 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand Intelligence 
2 Delivery 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Process Intelligence 
3 Delivery 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supplier Intelligence 
4 Delivery 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Logistics Intelligence 
5 Delivery 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Political & Economic Intelligence 
6 Delivery 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supply Chain Visibility Intelligence 
 
Question 3. Please select the number that indicates the relative importance of the forms of 
intelligence and Quality with respect to improving supply chain performance. 
1 Quality 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand Intelligence 
2 Quality 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Process Intelligence 
3 Quality 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supplier Intelligence 
4 Quality 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Logistics Intelligence 
5 Quality 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Political & Economic Intelligence 
6 Quality 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supply Chain Visibility Intelligence 
 
Question 4. Please select the number that indicates the relative importance of the forms of 
intelligence and Assurance of Supply with respect to improving supply chain performance. 
1 AS 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand Intelligence 
2 AS 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Process Intelligence 
3 AS 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supplier Intelligence 
4 AS 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Logistics Intelligence 
5 AS 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Political & Economic Intelligence 
6 AS 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supply Chain Visibility Intelligence 
 
Question 5. Please select the number that indicates the relative importance of the forms of 
intelligence and Flexibility with respect to improving supply chain performance. 
1 Flexibility 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand intelligence 
2 Flexibility 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Process intelligence 
3 Flexibility 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supplier intelligence 
4 Flexibility 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Logistics intelligence 
5 Flexibility 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Political & Economic Intelligence 
6 Flexibility 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supply Chain Visibility Intelligence 
 
Question 6. Please select the number that indicates the relative importance of the forms of 
intelligence and Cost with respect to improving supply chain performance. 
1 Cost 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Demand intelligence 
2 Cost 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Process intelligence 
3 Cost 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supplier intelligence 
4 Cost 
 
9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Logistics intelligence 
5 Cost 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Political & Economic Intelligence 
6 Cost 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Supply Chain Visibility Intelligence 
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Relating Social Media Platforms to Intelligence 
Question 7. Please select the number that indicates the relative importance of the two social 
media platforms with respect to Demand Intelligence. 
1 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 YouTube 
2 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
3 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
4 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
5 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
6 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
7 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
8 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
9 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
10 LinkedIn 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
 
Question 8. Please select the number that indicates the relative importance of the two social 
media platforms with respect to Product & Process Intelligence. 
1 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 YouTube 
2 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
3 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
4 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
5 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
6 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Linked in 
7 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
8 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
9 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
10 LinkedIn 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
 
Question 9. Please select the number that indicates the relative importance of the two social 
media platforms with respect to Supplier Intelligence. 
1 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 YouTube 
2 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
3 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
4 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
5 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
6 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Linked in 
7 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
8 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
9 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
10 LinkedIn 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
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Question 10. Please select the number that indicates the relative importance of the two social 
media platforms with respect to Logistics Intelligence. 
1 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 YouTube 
2 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
3 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
4 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
5 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
6 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Linked in 
7 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
8 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
9 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
10 LinkedIn 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
 
Question 11. Please select the number that indicates the relative importance of the two social 
media platforms with respect to Political & Economic Intelligence.  
1 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 YouTube 
2 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
3 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
4 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
5 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
6 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Linked in 
7 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
8 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
9 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
10 LinkedIn 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
  
Question 12.  Please select the number that indicates the relative importance of the two social 
media platforms with respect to Supply Chain Visibility Intelligence. 
1 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 YouTube 
2 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
3 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
4 Facebook 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
5 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Twitter 
6 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Linked in 
7 YouTube 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
8 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 LinkedIn 
9 Twitter 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
10 LinkedIn 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instagram 
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Question 13. Indicate how familiar you are with each of the supply chain performance 
criteria where 1 indicates not familiar and 5 indicates very familiar? 
 Criteria 1 2 3 4 5 
1 Delivery 
 
     
2 Quality 
 
     
3 Assurance of Supply 
 
     
4 Flexibility 
 
     
5 Cost      
 
Question 14. Indicate how familiar you are with the forms of intelligence within your 
organization where 1 indicates not familiar and 5 indicates very familiar? 
 Sub-criteria 1 2 3 4 5 
1 Demand Intelligence 
 
     
2 Process Intelligence 
 
     
3 Suppliers Intelligence 
 
     
4 Logistics Intelligence 
 
     
5 Political/Economic 
 
 
     
6 Supply Chain Visibility      
 
Question 15. Indicate how familiar you are with each of the following SMPs in your 
organization where 1 indicates not familiar and 5 indicates very familiar? 
 Decision Alternatives 1 2 3 4 5 
1 Facebook 
 
     
2 YouTube 
 
     
3 Twitter 
 
     
4 LinkedIn 
 
     
5 Instagram 
 
     
 
Question 16. In what industry is your current position? 
 
Question 17.  What is the title of your current position? 
 
 
Question 18.  How many years of managerial work experience have you had? 
 
 
Question 19. What is your gender? 
Male Female Preferred not to answer 
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APPENDIX B. LETTER TO PARTICIPANTS 
SURVEY INVITATION LETTER 
 
Re: The Impact of Social Media on Supply Chain Performance through Competitive 
Intelligence. 
______________________________________________________________________________ 
 
Introduction 
 
Dear. Supply Chain Management Professional,  
This letter pertains to graduate study research being conducted by Fesseha Gebremikael at North 
Dakota State University. The research study focuses on the impact of social media on supply chain 
performance through competitive intelligence. The objective of the study is to build a framework 
that provides a systematic approach to the use of social media platforms to improve supply chain 
performance.  
 
The research requires the input of supply chain management professionals. As such a professional, 
your input will be collected through the attached survey. All aspects of your input to the research 
are confidential and all responses will be observed solely by the researcher and no other individual 
or party. It would be greatly appreciated if you respond to the following questions by ___ 2017. It 
should take approximately 15 minutes to complete the questions. Please click on the survey link 
below to participate in the study: 
<Survey Link> 
 
Your participation in this study is voluntary. You reserve the exclusive right to choose to respond 
to the questions or not, and to discontinue your participation at any time without any penalty or 
loss of benefits to which you are otherwise entitled. Your decision to participate or not to 
participate in no way, in the present or the future, affects your relations with NDSU.  
 
If you have any questions regarding your rights as a research subject, or if you have any concerns 
or complaints about the research, you may contact the NDSU Institutional Review Board (IRB) 
Office at (701) 231-8995.   If you have questions specific to this research project, please contact 
Fesseha Gebremikael at (701) 200-0073 or my major advisor, Dr. Joseph Szmerekovsky, at (701) 
231-8128 or  joseph.szmerekovsky@ndsu.edu.  
Thank you in advance for your valuable contribution to this research project.  
 
Yours Sincerely,  
Fesseha Gebremikael 
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APPENDIX C. EXCEL CALCULATIONS 
 
 
 
  
Social 
Media 
DL 
DI PPI SI LI PEI SCVI 
FB 0.006 0.005 0.006 0.009 0.006 0.007 
IG 0.004 0.004 0.003 0.004 0.003 0.006 
LI 0.008 0.011 0.011 0.012 0.005 0.013 
TW 0.005 0.005 0.004 0.007 0.007 0.006 
YT 0.004 0.007 0.005 0.008 0.003 0.005 
Totals 0.028 0.033 0.028 0.040 0.023 0.037 0.190 
              
Social 
Media 
QL 
DI PPI SI LI PEI SCVI 
FB 0.011 0.008 0.010 0.010 0.007 0.007 
IG 0.007 0.006 0.005 0.005 0.003 0.006 
LI 0.015 0.017 0.019 0.013 0.006 0.013 
TW 0.009 0.007 0.008 0.007 0.008 0.006 
YT 0.008 0.010 0.008 0.008 0.004 0.005 
Totals 0.050 0.048 0.050 0.042 0.028 0.037 0.256 
              
Social 
Media 
AS 
DI PPI SI LI PEI SCVI 
FB 0.008 0.006 0.010 0.009 0.006 0.008 
IG 0.006 0.005 0.005 0.004 0.003 0.007 
LI 0.012 0.013 0.018 0.012 0.006 0.014 
TW 0.007 0.006 0.007 0.006 0.007 0.006 
YT 0.006 0.008 0.008 0.007 0.004 0.006 
Totals 0.039 0.037 0.047 0.038 0.026 0.041 0.230 
              
Social 
Media 
FL 
DI PPI SI LI PEI SCVI 
FB 0.006 0.005 0.004 0.008 0.005 0.006 
IG 0.004 0.004 0.002 0.004 0.002 0.005 
LI 0.009 0.011 0.008 0.010 0.005 0.011 
TW 0.005 0.005 0.003 0.006 0.006 0.005 
YT 0.005 0.007 0.004 0.007 0.003 0.005 
Totals 0.029 0.031 0.021 0.035 0.022 0.033 0.171        
       
Social 
Media 
CT 
DI PPI SI LI PEI SCVI 
FB 0.005 0.005 0.005 0.007 0.005 0.005 
IG 0.004 0.004 0.002 0.003 0.002 0.004 
LI 0.007 0.010 0.009 0.009 0.005 0.008 
TW 0.005 0.004 0.004 0.005 0.006 0.004 
YT 0.004 0.006 0.004 0.006 0.003 0.004 
Totals 0.025 0.029 0.025 0.031 0.020 0.024 0.153 
Total Rank 
0.206 2 
0.125 5 
0.322 1 
0.176 3 
0.171 4 
1.000 
53 
 
APPENDIX D. SAS PROGRAM CODE 
 
 
options date ls=100 ps=65 formchar="|----|+|---+=|-/\<>*" ; 
 
ods graphics / noborder; 
 
libname sas 'S:\VPIT\Stats_Consulting\Kristen\Fesseha Gebremikael'; 
 
title 'Fesseha Gebremikael -- AHP'; 
title2 'Data Import'; 
 
proc format; 
  value gender 1='Male' 
      2='Female' 
    3='Prefer not to answer'; 
 
  value ethn 1='Caucasian' 
      2='Non-Caucasian' 
    3='Prefer not to answer'; 
 
  value p 6='Combined'; 
 
  run; 
 
 
data survey; 
 infile 'all respondents_new.csv' dsd dlm=',' firstobs=3 missover; 
 input (JF1 - JF9) ($)  JF10 - JF47  Q1_1 - Q1_10  Q2_1 - Q2_15  Q3_1 - Q3_15 
     Q4_1 - Q4_15  Q5_1 - Q5_15  Q6_1 - Q6_15  Q7_1 - Q7_10  Q8_1 - Q8_10 
    Q9_1 - Q9_10  Q10_1 - Q10_10  Q11_1 - Q11_10  Q12_1 - Q12_10 
    Q13_1 - Q13_5  Q14_1 - Q14_6  Q15_1 - Q15_5  Q16 :$31.  Q17 :$15. 
    Q18  Q19  Q20  JF48 - JF50;  
  Participant=_n_; 
 label Q13_1='Familiarity with Supply Chain Performance Criteria -- Delivery' 
    Q13_2='Familiarity with Supply Chain Performance Criteria -- Quality' 
    Q13_3='Familiarity with Supply Chain Performance Criteria -- Assurance' 
     Q13_4='Familiarity with Supply Chain Performance Criteria -- Flexibility' 
    Q13_5='Familiarity with Supply Chain Performance Criteria -- Cost' 
    Q14_1='Familiarity with Intelligence Form -- Demand' 
    Q14_2='Familiarity with Intelligence Form -- Process' 
    Q14_3='Familiarity with Intelligence Form -- Suppliers' 
     Q14_4='Familiarity with Intelligence Form -- Logistics' 
    Q14_5='Familiarity with Intelligence Form -- Political/Economic' 
    Q14_6='Familiarity with Intelligence Form -- Supply Chain Visibility' 
    Q15_1='Familiarity with Social Media Platforms -- Facebook' 
    Q15_2='Familiarity with Social Media Platforms -- YouTube' 
    Q15_3='Familiarity with Social Media Platforms -- Twitter' 
     Q15_4='Familiarity with Social Media Platforms -- LinkedIn' 
    Q15_5='Familiarity with Social Media Platforms -- Instagram'  
    Q19='What is your gender?' 
    Q20='What is your ethnicity?'; 
 drop JF1 - JF47 jf48 - jf50; 
 run; 
 
 
data survey2; 
  set survey; 
  array new{145} TQ1_1 - TQ1_10 TQ2_1 - TQ2_15 TQ3_1 - TQ3_15 TQ4_1 - TQ4_15 
    TQ5_1 - TQ5_15 TQ6_1 - TQ6_15  TQ7_1 - TQ7_10  TQ8_1 - TQ8_10 
    TQ9_1 - TQ9_10 TQ10_1 - TQ10_10 TQ11_1 - TQ11_10 TQ12_1 - TQ12_10; 
  array inv{145} invQ1_1 - invQ1_10 invQ2_1 - invQ2_15 invQ3_1 - invQ3_15 invQ4_1 - invQ4_15 
    invQ5_1 - invQ5_15 invQ6_1 - invQ6_15  invQ7_1 - invQ7_10  invQ8_1 - invQ8_10 
    invQ9_1 - invQ9_10 invQ10_1 - invQ10_10 invQ11_1 - invQ11_10 invQ12_1 
- invQ12_10; 
  array old{145} Q1_1 - Q1_10 Q2_1 - Q2_15 Q3_1 - Q3_15 Q4_1 - Q4_15 
    Q5_1 - Q5_15 Q6_1 - Q6_15  Q7_1 - Q7_10  Q8_1 - Q8_10 
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    Q9_1 - Q9_10 Q10_1 - Q10_10 Q11_1 - Q11_10 Q12_1 - Q12_10; 
 
  do i=1 to 145; 
    if old{i} <= 9 then new{i}=10-old{i}; 
  else if old{i} > 9 then new{i}= 1/(abs(8-old{i})); 
  else new{i}=.; 
 
    inv{i} = 1/new{i}; 
  end; 
  diag=1;    
  drop i; 
  run; 
 
*ods rtf file='Verify Original Data.rtf'; 
 
proc print data=survey; 
 title2 'Verify Original Data'; 
 run; 
 
*ods rtf close; 
 
*ods rtf file='Verify Re-formatted Data.rtf'; 
 
proc print data=survey2; 
 var TQ1_1 - TQ1_10 TQ2_1 - TQ2_15 TQ3_1 - TQ3_15 TQ4_1 - TQ4_15 
  TQ5_1 - TQ5_15 TQ6_1 - TQ6_15  TQ7_1 - TQ7_10  TQ8_1 - TQ8_10 
  TQ9_1 - TQ9_10 TQ10_1 - TQ10_10 TQ11_1 - TQ11_10 TQ12_1 - TQ12_10 
  Q13_1 - Q13_5  Q14_1 - Q14_6  Q15_1 - Q15_5  Q16   Q17  
  Q18  Q19  Q20 ; 
 title2 'Verify Re-formatted Data'; 
 run; 
 
*ods rtf close; 
/* 
data sas.survey; 
 set survey2; 
 run; 
 
 
*/ 
 
*ods rtf file='Combined Participant Summaries -- Updated 11-15-17.rtf'; 
 
proc freq data=survey; 
 table  Q13_1 - Q13_5 
  Q14_1 - Q14_6 
  Q15_1 - Q15_5  
  Q19  Q20; 
 format q19 gender. q20 ethn.; 
 run; 
 
*ods rtf close; 
 
 
****** Combined data using averages *******; 
 
 
proc means data=survey mean noprint; 
* where participant ne 2; 
 var  Q1_1 - Q1_10 Q2_1 - Q2_15 Q3_1 - Q3_15 Q4_1 - Q4_15 
    Q5_1 - Q5_15 Q6_1 - Q6_15  Q7_1 - Q7_10  Q8_1 - Q8_10 
    Q9_1 - Q9_10 Q10_1 - Q10_10 Q11_1 - Q11_10 Q12_1 - Q12_10; 
 output out=combined(drop=_type_ _freq_)  mean= / ; 
 run; 
 
data combined2; 
  set combined; 
  array new{145} TQ1_1 - TQ1_10 TQ2_1 - TQ2_15 TQ3_1 - TQ3_15 TQ4_1 - TQ4_15 
    TQ5_1 - TQ5_15 TQ6_1 - TQ6_15  TQ7_1 - TQ7_10  TQ8_1 - TQ8_10 
    TQ9_1 - TQ9_10 TQ10_1 - TQ10_10 TQ11_1 - TQ11_10 TQ12_1 - TQ12_10; 
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  array inv{145} invQ1_1 - invQ1_10 invQ2_1 - invQ2_15 invQ3_1 - invQ3_15 invQ4_1 - invQ4_15 
    invQ5_1 - invQ5_15 invQ6_1 - invQ6_15  invQ7_1 - invQ7_10  invQ8_1 - invQ8_10 
    invQ9_1 - invQ9_10 invQ10_1 - invQ10_10 invQ11_1 - invQ11_10 invQ12_1 
- invQ12_10; 
  array old{145} Q1_1 - Q1_10 Q2_1 - Q2_15 Q3_1 - Q3_15 Q4_1 - Q4_15 
    Q5_1 - Q5_15 Q6_1 - Q6_15  Q7_1 - Q7_10  Q8_1 - Q8_10 
    Q9_1 - Q9_10 Q10_1 - Q10_10 Q11_1 - Q11_10 Q12_1 - Q12_10; 
 
  do i=1 to 145; 
    if old{i} <= 9 then new{i}=10-old{i}; 
  else if old{i} > 9 then new{i}= 1/(abs(8-old{i})); 
  else new{i}=.; 
 
    inv{i} = 1/new{i}; 
  end; 
  diag=1; 
  Participant=6;  
  drop i; 
  format participant p.; 
  run; 
 
 
proc print data=combined2; 
 var TQ1_1 - TQ1_10 TQ2_1 - TQ2_15 TQ3_1 - TQ3_15 TQ4_1 - TQ4_15 
  TQ5_1 - TQ5_15 TQ6_1 - TQ6_15  TQ7_1 - TQ7_10  TQ8_1 - TQ8_10 
  TQ9_1 - TQ9_10 TQ10_1 - TQ10_10 TQ11_1 - TQ11_10 TQ12_1 - TQ12_10 Participant; 
 title2 'Verify Re-formatted Data'; 
 run; 
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